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0 POROUS MATERIAL AND METHOD OF OBTAINING IT. 

@ A porous polyvinylchioride (PVC) material with a cellular, 5-98 percent cross-linked structure is obtained by 
aggregation treatment of a powder, emulsion-like, or microsuspenslon PVC material with subsequent heating at 
190-300 °C for 3-15 min. Aggregation treatment includes forming the PVC material at 0.5-400 MPa and 20-170 
°C up to a density of 0.85-1 .38 g/cm^, or granulation of the PVC material with subsequent separation of the 
fraction witfi the size of granules from 0.2 to 4.0 mm and its pressure-free forming in the form of a layer with the 
heiglit of 4-16 mm. 
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FIELD OF THE INVENTION 

The invention relates to porous polyvlnylchlorlde (PVC) materials and their production methods. 

5 BACKGROUND OF THE INVENTION 

It is known, that light porous PVC materials with improved physical and mechanical properties, e.g. high 
elasticity and thermostability, very often are multicomponent systems, including a number of specially 
aimed additives: foaming, stabilizing and cross-linking agents, fillers, lubricants, etc. However, introduction 
70 of specially aimed additives, which improve some properties, causes worsening of other ones and increase 
of the materials cost. 

There is known a porous material, consisting of PVC without any additive, which is characterized by 
total porosity of 48-49% and by pore max. diameter of 18-22 microns (The USSR inventor's Certificate No. 
651014, C 08 J 9/24//B 29 D 27/08,published in 1979).Reproductlon of this material showed, that It has a 

15 corpuscular pore structure, characterized by apparent density of 0.72 g/cu.cm, open porosity of 49%,aver- 
age diameter of open pores of 15 microns, absence of cross-linking (the Insoluble fraction amount is zero); 
its elasticity (measured as a minimal diameter of the roller, around which the material bends without failure) 
is 35 mm. The material destruction rate under vacuum at 175"C, which characterizes its thermostability, is 
1.25.10"^ mg HCI/g PVC.s. The relation of breaking stress at tension to apparent density is 4.3 

20 MPa.cu.cm/g. 

From this reference there is known the method of porous material production by molding PVC powder 
in a cold state by a roller, the lower layer of not treated PVC and upper layer of PVC preliminary thermally 
treated at 1 00-1 50 'C, or the lower and the upper layers of thermally treated PVC and the Interfaclal layer of 
not treated PVC, are being applied on the backing with the following heating at 200 'C for 3 mins. or at 
25 280 • C for 1 min. 

The proximate to the suggested material according to technical concept is the known porous material of 
PVC (unspecified) containing no additives, characterized by total porosity of 49-50% and pore max. 
diameter of 25-30 microns, which has elasticity (determined by the above mentioned method) of 30 mm, 
tensile strength of 3.5-5.0 MPa (The USSR Inventor's Certificate No. 439497, C 08 J 47/08, published in 

30 1974). Reproduction of this material showed, that it has a corpuscular pore structure, characterized by 
apparent density of 0.70-0.72 g/cu.cm, open porosity of 50%, average diameter of open pores of 20 
microns, absence of cross-linking (the Insoluble fraction is absent). When tested by bending around the 
rollers of diameter less than 30 mm the material is destroyed, i.e. its elasticity Is 30 mm. The material 
destruction rate under vacuum at 175' is 1.20.10"^ mg HCI/g g PVC.s. The relation of breaking stress at 

36 tension to apparent density is 4.9-7.0 MPa cu.cm/g. 

From this reference there is known the method, which Is proximate to the method of the present 
invention according to technical concept. This known method comprises a preliminary treatment of powder 
PVC by Its heating at 125-130*0 and molding In a free state by a roller on the moving backing, the 
following heating in a tunnel oven at 1 80-220 "C, the treatment by water and surfactant solution. 

40 The corpuscular noncross-linked porous structure of the described materials provides their relatively low 
strength and elasticity. 

DESCRIPTION OF THE INVENTION 

45 An object of this Invention is to provide one-component porous PVC material, having an alternative 
structure and new properties, In particular, Improved strength and elasticity. 

To achieve this object there are suggested the porous material, which consists of emulsion or 
microsuspenslon polyvinylchlorlde, has cellular porous structure and 5-98% cross-linking extent, and the 
method of production of the porous material by way of preliminary treatment of powder PVC. followed by Its 
so heating above 180'C, in which emulsion and microsuspenslon polyvlnylchlorlde Is subjected to aggregating 
treatment, followed by heating at 190-300° C for 3-15 mins. 

It was found, that the preliminary aggregating treatment of powder PVC allows to set in it such structure 
formations, which in the process of the following heating lead to obtaining of cross-linking porous structures. 
The presence of such structures provides improved strength and elasticity of the porous material. 
55 Simultaneously, its thermostability is being Increased. 

Improved strength, elasticity and thermostability of the suggested material in comparison with the one- 
component porous PVC materials of the prior art are conditioned by its distinguishing features: cellular 
structure and presence of cross-linking. From the prior art it Is known, that the materials of cellular structure 
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at other parameters being equal have higher elasticity than those of corpuscular structure, and cross-linked 
materials have higher strength than noncross-linl<ed ones. However, it is also known, that cross-linking may 
cause lowering of elasticity, and strength alteration during transition from corpuscular to cellular structure 
may be different. Hence it appears, that the prior art does not result In Influence of combination of the 
5 proposed PVC materials distinguishing features - cellular structure and cross-linking extent - on Its strength 
and elasticity and especially on its thermostability. The porous material of 5% cross-linking extent has low 
elasticity, and that one of more than 98% cross-linking extent - low thermostability. 

DESCRIPTION OF THE ALTERNATIVE EMBODIMENTS OF THE INVENTION 

70 

Depending on what kind of articles are to be manufactured of the proposed material, alternative 
embodiments of preliminary aggregating treatment are possible. 

If the material is intended for production of piece articles of a predetermined shape, it is advisable to 
carry out aggregating treatment by molding PVC under a pressure of 0.5-400 MPa and at a temperature of 
15 20-1 70 "C to achieve density of 0.85-1.38 g/ou.cm. In this case aggregating of the powder PVC particles 
takes place in its full volume, subjected to molding. In the process of further heating PVC attains a cellular 
porous structure. The material obtained according to this embodiment of the present invention is character- 
ized by a cellular porous structure, having 5-98% cross-linking extent, 0.15-1.20 g/cu.cm apparent density, 
0.5-75% open porosity, 1-90 microns average diameter of the open pores, 1-2 mm elasticity, 8.5-33 
20 Mpa.cu.cm/g ratio of breaking stress at tension to apparent density, /0.2-0.8/.10~^ mg HCI/g PVC.s. 
destruction rate under vacuum at 175'C. 

The combination of the material properties in the above given ranges, required for a definite consumer, 
is achieved due to selection of the material production process parameters within the scope of the present 
invention. 

25 Realization of this alternative embodiment of aggregating treatment at the temperature of below 20 ° C 
and molding pressure above 400 MPa does not affect the material properties, but requires additional power 
consumption. Reducing pressure below the claimed value and increasing temperature above the claimed 
value do not lead to formation of a porous material suitable for application. IVIolding of the powder PVC, 
having density below 0.85 g/cu.cm or above 1.38 g/cu.cm, either do not allow to obtain integral material, or 
30 leads to obtaining the material having high apparent density and low cross-linking extent. 

To obtain the textured surface articles or long-size articles another alternative embodiment is preferred, 
in which the aggregating treatment includes granulating powder PVC, isolation of the fraction of 0.2 to 4.0 
mm diameter granules, its molding in a free state in the form of 4-16 mm thickness layer. In this case the 
PVC particles aggregation takes place in the process of granules formation, and the processes, proceeding 
35 during the following heating of PVC inside the granule and on the surface of their contact, lead to cellular 
porous structure formation. 

The powder PVC granulation, required for the present process realization, may be carried out in any 
known manner, which provides the PVC particles aggregating, i.e. by mixing at heating or at self-heating (by 
the powder vibration treating, by extrusion, etc.). 
40 Realization of the embodiment, using the granules size of the layer thickness below the claimed ones, 
leads to high density material production, and with those above the claimed ones - to obtaining the material 
unfit for further application (pits, rugged surface etc.). 

The obtained material is characterized by a cellular structure, 5-98% cross-linking extent, 0.30-0.80 
g/cu.cm apparent density, 1 mm elasticity, and according to its properties it is like the material produced 
46 according to the first embodiment of the present invention. 

The embodiments described above may be used for production both long-size and piece articles. 

PVC heating after the preliminary aggregating treatment Is fulfilled In both embodiments at 190-300 "C 
for 3-15 min. Moreover, as a rule, the heating temperature increase reduces Its duration. At the heating 
temperature and time, which are below the claimed ones, a noncross-llnked material of high apparent 
50 density (1 .25-1 .32 g/cu.cm) is formed. The process realization at the heating temperature and time, which 
are above the claimed ones, does not lead to formation of porous material useful for application. 

The material properties, required for a definite user, in the above mentioned ranges are achieved due to 
the selection of an embodiment and its production parameters in the claimed ranges. 

For better understanding of the present invention there arc given illustrative examples of its realization. 
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Example 1 . 

Powder emulsion PVC (TU 6-02-69-89) is molded under a pressure Pmo = 0.5 MPa and a temperature 
Tmo = 80° C. The pelletized material (d = 10 mm, h = 6 mm), having density rp = 0.85 g/cu.cm, is 

5 heated in a free state at an oven temperature Th = 250° C for th = 6 mins. A microporous material of 
cellular structure; determined by optical and electrone microscopy methods, is obtained. 

The apparent density rm and the open porosity Pop are determined by a hydrostatic weighing; the 
average diameter of the open pores Day is determined by air forcing through the material of 1 mm 
thickness. The cross-linking extent as an insoluble fraction amount (Ph) is determined by solving in 

10 tetrahydrofuran for 24 hrs. at 30 ' C. The value of breaking stress at tension is determined according to 
GOST 17370-71 and the ratio of this index to the material apparent density Pb/rm is calculated. The 
elasticity (E) of 0.8 mm thickness material is evaluated by the roller of minimal diameter, at bending of 
which no material destruction occurs. The thermodestruction rate (Vhci) is the amount of HCI, isolated at 
175 ' C under vacuum; per unit of PVC mass in a unit of time. 

75 Table 1 illustrates the working conditions and the material properties according to this and the following 
examples. 

Examples 2-20. 

20 The process is performed according to the procedure of Example 1, the conditions of the material 
production being changed, thus in examples 2-12 an emulsion PVC (TU 6-02-69-89) is used, in examples 
13-15 an emulsion PVC (GOST 14039-78) is used. In examples 16-20 a microsuspension PVC (TU 6-01- 
1265-81) is used. A porous material of cellular structure is obtained. 

25 Example 21 (Comparative). 

Powder emulsion PVC (TU 6-02-69-89) is thermally treated at 130°C in a mixer, then cooled and 
sieved through sieve No. 55-61 (particle size is 1-100 microns), then it is fed to the second bin of the belt 
machine for molding. The first bin is charged with the same PVC without thermal treatment. From the first 

30 bin PVC is fed to a metal belt, on which a smooth molding roller is located. The molded layer of 0.4 mm 
thickness advances under the outlet of the second bin, therefrom it comes to the profile roller, which forms 
the second layer of 0.4 mm thickness and 0.7 mm rib height, after that the double layer enters the tunnel 
oven, where at 280 " C for 1 hr a microporous sheet of corpuscular structure is being sintered. The obtained 
material is cooled, washed with water, hydrophilized by sulphanole solution, dried and determined accord- 

35 ing to its properties. 

Example 22 (Comparative). 

Powder emulsion PVC (TU 6-02-69-89) is thermally treated at 130° C, and then it is treated by analogy 
40 with Example 21, but without forming the layer of not treated PVC, and sintering proceeds at 200 °C for 2 
mins. A porous material of corpuscular structure is obtained, which then is cooled, washed, hydrophilized 
and determined according to its properties. 

Example 23 (Comparative). 

45 

The porous material is obtained by analogy with Example 22, sintering being performed at 250 ° C for 6 
mins., i.e. within the ranges of the suggested method. The obtained material has a corpuscular structure. 

Example 24. 

60 

Powder emulsion PVC (TU 6-02-69-89) is mixed for 7 mins. in a high-speed mixer (n = 1,000 rpm), 
where the temperature rises to 130° C due to self-heating, then the material is sieved on the sieve with cell 
size of 0.2 mm and 4 mm, the fraction of 0.2 to 4 mm is molded in 10 mm thickness layer and is heated in 
the oven in a free state at 250 " C for 6 mins. The porous material properties are determined by analogy 
55 with Example 1 . 

Table 2 illustrates the working conditions and the material properties according to this and the following 
examples. 
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Example 25. 

Powder emulsion PVC (GOST 14039-78) Is treated as In Example 24. 

6 Example 26. 

Powder microsuspension PVC {TU 6-01-1265-81) Is mixed for 10 mins. in the preheated screw mixer (n 
= 60 rpm), being maintained at a temperature of 150°C, then the material Is sieved, after that a fraction of 
0.5-4 mm is isolated and treated as In Example 24. 

10 

Example 27. 

Powder emulsion PVC (TU 6-02-69-89) Is wetted and subjected to simultaneous granulation and 
classifying in the system of vibrosieves, the fraction having size of 1 to 2 mm is Isolated and treated as In 
75 Example 24. 

Examples 28-29. 

Powder emulsion PVC (TU 6-02-69-89) Is treated by analogy with Example 24, the granule size, the 
20 layer thickness and the heating conditions being changed. 

COMMERCIAL APPLICABILITY 

The porous materials may be produced on commercial scale according to the method of the present 
25 Invention and may be used as filters, vibration-, sound- and acoustic-proofing materials, applied In civil and 
industrial engineering, automotive Industry, ship-building Industry, aircraft industry, etc., as well as in 
production of various household articles. 
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1. A porous material, consisting of emulsion or microsuspension polyvinylchloride, 
cellular porous structure and 5-95% cross-linking extent. 
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2, A process for porous material production, comprising a preliminary treatment of powder emulsion or 
microsuspension polyvinylchloride and its following heating at a temperature of above 180' C, wherein 
polyvinylchloride is subjected to an aggregating treatment and then it is heated at 1 90-300 'C for 3-15 
mins. 

5 

3. A process as claimed In Claim 2, characterized in that the aggregating treatment comprises molding of 
powder polyvinylchloride under a pressure of 0.5-400 MPa and at a temperature of 20-1 70 'C to 
achieve 0.85-1.38 g/cu.cm density. 

10 4. A process as claimed In Claim 2, characterized in that the aggregating treatment comprises granulating 
of powder polyvinylchloride, isolation of fraction of 0.2 to 4.0 mm granules and its molding in a free 
state as a layer of 4-16 mm height. 
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